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[57] ABSTRACT 

A golf club providing improved control of distance and 
direction of a golf ball impacted by the club includes a 
resilient insert having a controlled rebound factor fitted into 
a recess provided in the face of die dub head. In die 
preferred embodiment, the inseit comprises one or more thin 
laminations, each having an intrinsic rebound factor and 
thickness selected to yield in combination an overall com- 
posite ball-impacting rebound factor that may be varied over 
a relatively wide range of rebound factors, preferably which 
are an approximately linear function of desired d'avel range 
of the impacted ball. Also in the preferred embodiment, the 
inserts are made of a material in which the hardness may be 
varied somewhat indq)endently from rdx>und factor, thus 
allowing construction of a club having a desired ball- 
impacting feel as well as selected rebound factor. 

29 Claims, 6 Drawing Sheets 
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GOLF CLUB HEAD WITH REBOUND 
CONTROL INSERT 

This jq>plication is a continuation-in-part of application 
Scr. No. 08/416.135* filed Apr. 04, 1995. now U.S. Pat. No. 
5,458332 which is a continuatioD-in-part of application Ser. 
No. 08/236^83. filed May 02, 1994. now abandoned. 

BACKGROUND OF THE INVENTION 

A. Field of the Invention 

The present invention relates to articles used in the game 
of golf. More particularly, the invention relates to improve- 
ments in the construction of golf club heads that provide 
greater control of the direction and speed of balls hit by the 
dubs. 

B. Description of Background Ait 

In theory, golf is a simple game, merely requiring that die 
player advance a ball from a tee located at the beginning of 
a fairway into a cup or **hole** located on a green at the end 
of a fairway, by successively hitting the ball with selected 
dubs a minimum number of times, or strc^es. This progres- 
sion from tee to green is repeated for the nine or eighteen 
seriatim fairways cx holes which the particular golf course is 
segmented into. In practice, however, tiie game of golf can 
be very froistratiog. for a number of reasons. 

For long *1iolcs,** beginning golfers frequently experience 
problems with their "long game,** i.e.. have difficulty in 
hitting the ball squarely v^th sufficient force to traverse the 
fairway from tee to green with a minimum number of 
strokes. However, for most people that are not physically 
handicapped, a facility for hitting "long** balls can be 
developed in a relativdy sh(»t time, by practicing at driving 
ranges, for e^iample. On the other hand, beginning golfers 
often find that, although tiie skills required to advance the 
ball from the tee to the vicinity of the green in a reasonable 
number of strokes can be achieved in a relativdy short time, 
'lioling** the ball in die cup can add suffident strokes to far 
exceed '"par,** the idealized, average nuniber of strokes 
determined to be achievable by expert golfers playing the 
same hole. 

Oftentimes, begiiming golfers add excessive strokes to 
their game because of difficulties experienced in putting the 
ball into the cup from distant locations on the green. Putting 
difficulties can arise from the fact that a different set of motor 
skills are required for putting than for driving the ball from 
the tee. <x hitting long fairway shots. The latter require 
expenditure of substantial amounts of kinetic energy by the 
golfer in in^>arting enough momentum to the ball to propd 
it for long distances. In putting, raw power or brute force is 
ineffectual, and the beginning golfer must acquire a sub> 
stantial amount of finesse in hitting a ball residing on the 
green, to avoid overshooting the cup and adding unwanted 
strokes to his game. 

Since the ariKHuit of momentum that must be inq>arted to 
a putted ball is so much less than required to drive a ball 
appredable distances, beginning golfers often '*puil** their 
dub on short putts, i.e., fail to follow through on their stroke. 
Tlus pulling or "choking" is detrimental, since the direc- 
tional control of the impacted ball is advasely affected by 
such actions. Accordingly, many beginner golfers are con- 
fronted with the frustrating situation of putting the ball with 
good accuracy but over the cup. when utilizing their newly 
acquifed skills for long-ball hitting with qipropiiate foUow- 
througlh in their stroke. Conversdy, choked or pulled strokes 
can result in the putted ball storing short of the cup, or 
deviating substantially away from the cup. 
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The putting difficulties alluded to above are exacerbated 
by the substantial variations normally encountered in the 
conditions of greens. Thus, greens on whidi the grass is 
closdy trimm^ and dry offer minimum rolling resistance to 

5 a golf ball, and are ••fast** Conversdy, greens on which the 
grass is long and/or wd present substantial roiling resistance 
to a rolling golf ball, and are •'slow.** Therefore, the exact 
amount of momentum that must be delivered to hole a ball 
varies substantially as a fiinction of green conditions, as well 

10 as wiU) distance from Use cup. 

In recognition of the problems encountered witii putting 
by beginners as well as even relatively experienced golfers, 
the present inventor disdosed a novel putter design to 
improve putting skills, in U.S. patent plication Ser. No. 

" 08/416,135 filed Apr. 05. 1995, now U.S. Pat No. 5.548. 
332, issued Oct 17. 1995, for a Golf Putter Head With A 
Cushioning Face. That application discloses a series of golf 
putter heads, each having on the front face thereof a polymer 
pad having a different coefficient of restitution, or rebound 

20 factOT. For short putts and/or fast greens, a small rebound 
fact(7 of, say 12.5% was disclosed as being desirable for 
putts of about 10 feet. 25% for 15-20 foot putts, 37.5% for 
putts of about 30 feet and 50% for putts of 40 feet or greater. 

By selecting a particular putter from a series of putters 
fitted with msem havmg different rebound factors, the 
disclosed invention enabled golfers to utilize strokes that 
varied over a smaller power range, even for widely varying 
putting distances and green conditions. For example, by 
using a putter having an insert with a low rebound factor of 

^ 12.5%. the ball may be struck with nearly die same vigor for 
a 10 foot putt as for a 40 foot putt using a putter having a 
hi^er rebound factor of 50%. Therefore, the player can use 
a complete stroke witii the follow through required for 
accurately launching the ball towards the cup, even for short 
putts and/or fast greens, by using a putter having an insert 
with an apprc^iriateiy low rebound factor. 

In addition to the substantial contribution to inqroved 
putting aff<a:ded by putters having inserU widi rebound 

^ factors opiimicd to various putting situations, the present 
inventor's prior q>plication disclosed putters in which the 
rebound factor of an insert could be varied somewhat 
independentiy of hardness. This capability permits the feel 
of the club upon impacting the ball to be adjusted somewhat 
thus allowing inserts with varying rebound factors to pfx>- 
vide similar sensory feedback upon inqMcting a golf balL 
The golf putter heads described in the present inventor's 
prior application lefeired to above provided a substantial 
contribution to improving a golfer's putting performance. 

50 However, a problem still existed for golfers approaching the 
green. 

In the ••short** portion of a golf game, it is usually 
necessary to hit the ball onto the green from a fairway, rough 
or sand trap. Such locations are oftentimes well within a 

55 golfer's maximum distance hitting capability. Accordingly, 
clubs with an inclined front face that provide a substantial 
vertical component (loft) to the ball trajectory arc often used 
in approaching the green. A high trajectory minimizes the 
likelihood of overshooting the green, and results in the ball 

60 impacting the green at a relatively steep angle, thereby 
minimizing roll away from the impact point In spite of 
making a careful choice of the best club to prevent exceed- 
ing a desired horizontal range, many players are confronted 
in their short games with the same dilemma as in putting; 

63 namdy. maintitinlng normal swing and follow through to 
achieve good trajectory direction, and possibly overshooting 
an intended impact point or pulling the shot to decrease 
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horizontal range, while adversely affecting angular or bear- window positioned over a color-ooded insert on a dub head 

ing accuracy, and/or falling short of a desired impact point covered by the mitt. 

In view of the problems alluded to above, it occurred to Various other objects and advantages of the present 

the present inventor that some of the novel inqirovements invention, and its most novel features* will become qyparent 
which he disclosed for putters might be adi^d to other ^ to those skilled in the ait by pausing the accoiiq)anying 

varieties of golf clubs, including wedges and other irons, as specification, drawings and claims, 

well as woods. Such considerations were in part a motiva- It is to be understood that although the invention disclosed 

tion for the present invention. herein is fully capable of achieving the objects and provid- 

In the course of applying the present inventor's piicx ing the advantages described, the characteristics of &e 

disclosed improvements in putter oonstniction to other types invention described in this specification are merely illustra- 

of golf dubs, it was found diat the larger ball impact forces tive of the preferred embodiment. Accordingly, I do not 

typically encountered in using the latter suggested a some- intend that the scope of my exclusive rights and privileges 

what mo-e rugged design, to ensure that die polymeric insert in the invention be limited to details of the embodiments 

on the club face could be attached securely to a club head, described. I do intend that equivalents, adaptations and 

and by a relatively simple manufacturing technique. As it modifications of the invention reasonably inferable from the 

turns out. the newly conceived design for improved woods description contained herein be included within the scope of 

and irons turned out to be advantageously useable with the the invention as defined by the appended claims. 

putter head design previously disclosed by the present , ^„ 

inventor. ^ r , / SUMMARY OF THE INVENTION 

Briefly stated, the present ioventioD compreliends 

OBJECTS OF THE INVEmiON inpoved golf dubs, in which the baU-impactiog face of the 

An object of the present invention is to provide an ^ '* provided with a resilient insert made of a 

improvedgolfciubheadhavingacontroUedicboundfactor. "^5"^ •"^f »nlroUcd rebound factor. Preferably the 

A 1.- . < ^ ■ ^ • . u . ^ resuient material conunses an insert fitted into a recess in 

h^i^^Jno^f 11?' hTk^^^ 'IT'''^'^ ^JZ^ "I^K Of ^ ^1"*>^ Acco«iing to one aspect of the 

head having a Ae intended baU impart club invention, the rebound factor of th^sert is selectoJ from a 

headfoce aresihentmatcnalhaymgaknownr^ ^ ^^^^ ^ ^ ^ ^^^^ 

tadoredtoaparticularsetofplayingconditions. situation, h^ber rebound factors JenLuy Wng seleLd 

Another object of the invention is to provide a golf chib when it is desired to hit a golf ball greater distances, 

head havii^ in the face «haeofaresilicnt insot made from .^^^^^^^ ^ ^^^^ 

a matend havmg a conm)Ued rebound factor selected to be control insert construction is provided which also aUows the 

suitable for particular pkymg conditions. ^ i^,^ ^ be sdected from a second pUmility 

Another object of the invention is to provide a golf club of values. Thus, the insert construction according to the 

head having in the face thereof a resilient insert of controlled present invention allows a golfer to select a desired hardness 

rebound factOT and surface hardness. value as well as rebound factor, to provide a desired feel 

Another object of the invention is to provide a golf club upon impacting a balL 

head having in the face thereof an insert con^sing a In one embodiment of the invention, the thickness of an 

plurality of laminations which may have different insert made from a given material may be varied to value 
thicknesses, intrinsic rebound factors and hardnesses. ^ selected from a third plurality of values, therefore allowing 

whereby the composite rebound factor and hardness of die the resultant overall ball rebound factor and perceptible 

multi-layo- lamination may be varied over a relatively larger hardness to be varied over larger ranges than obtainable by 

range than obtainable widi a single lamination. varying insert material 00iX4>O5itiQn alone. 

Another object of the inventioo is to provide a series of In a modification of a basic rebound control insert con- 
golf dub heads* cadi having a face insert widi a different 45 structioa according to the present invention, the insert is 

rebound fatlor. suited to differem playing conditions. fabricated as a multi-layer stmcture conning two or more 

Another object of the invention is to provide a golf club insert lajxunations. The coii^x>sition. rebound control factor, 

head having a face-mounted rebound control insert that is hardness and thickness of each of the insert laminations may 

mechanically interiocked with the body of the head. ^ varied, resulting in a substantially larger range of possible 

Another object of the invention is to provide a golf club ^ ^^"^ ^f overall rebound facta- and surface hardness. In die 

head having a face mounted rebound control insert made of Preferred embodiment of the invention, a rebound control 

a resilient material, whereby the insert remains in fixed ^f a resilient polymer is located in a recess 

relationship with respect to the club head in spite of differ- provided in the front face of a golf club head and has a 

ential thcnnal expansions of the insert and head. relatively flat front face which is paraUel to. and approxi- 

A.^k^ ^u^^4»*u^ • * -J ir I u 55 mately flush with, portions of the club head face adjacent to 

Another object of me invention IS to provide a golf dub /^^^^^ aio« ^^^^^a u^i^ ♦ ♦u^ 

k^*>t k..^ J i_ J . 1 • ^ * . recess. Also in the preferred embodiment of the 

head having a wedge-shaped rebound control msert that is . a ■ ^ *• 1 ■ * ^ * 

..«»^ i- Z — * 1 u J . * « mvention. the recess and msert cooperatively mteract to 

secured in a complementanly-shaped recess in the face of « «r-^„i«„ ^ -^^-^^^^-T™.--/: 

the dub head, at least in part'by a^ging interference fit ^eS/^elSStSbt^^^^ 

Ajiother object of tiie invention is to provide a golf club ^ ^ ^ representative embodiment of the present invention, 

^1 ^""""r^u J!^?"^ ^'^^^ '^f^ ^« ««« and insert both have trapezoidal or wedge-shaped 

with the dub head m position to mipact a balL ^-^i side walls that^ inwarcSTfrom \he 

Another object of the invention is to provide a series of bottom to top of the club face. Witfi this arrangement, an 

golf clubs, each provided with a face insert having a insert slid into the bottom opening of the recess, which 

different, colw-coded, rebound control factor. 55 penetrates the lower surface or sole of the dub head, will be 

Another object of die invention is to provide a protective limited in upward vertical travel in the recess, die outer side 

mitt or cover for golf clubs, the mitt having a tran^arent walls of the insert wedging against the inner side walls of the 
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recess to foim an interference fit that aids in locking the showing the club head fitted with a windowed protective 

insert securely into place within the recess. Preferably, the cover according to the present invention. 

insm is nmde of a resiliem polymer. THus. diflferential DESCRIPnON OF THE PREFERRED 

thermal expansion of the club head and insert will not waip EMBODIMENTS 

the insert a probleai which could occur with golf dub heads 5 ^ ^ . . 

having hard inserts and left in hot automobiles. ^T"^ ^ ^"P" S^lf clubs with wedpng 

Id L prcfened embodiment the «cess and insert also '^^^T'^ '"'^ *° 

^J^J^J'^^'^^'^.t^^''^^^ ^^-^^ PIGS. 1-5 illustrate a golf dub putter head with a 

?°f^<^\'^\^'^?^^">^^^^'^^^ abound control insert according to the present 

imbcator Oat helps a golfoto >nip«:t a baU with the center lo j ^ .„ , ^ ^ 

ofpercuKlon. or swee spot of ae dub headalipiedwitt ^ ^ invention indudcs a horizontaUy 

if "T^^Z'^f^^ '»«»'8'««^ "x^y 21 h'ving a generally flat, vertically dis- 

^T^^u^^ V r ^""J^ Po^d 22 » invacfing a goif hall. Qub 

of the dub head. According to one a^ of *e mvention. head body 21 has an etongated. gS^y cyLdrical shank 

a senes of dub heads may be pioviA^ m whid, different I5 ^3 ^^ ^ ^^^^^ ^^^^^ 24 of the 

colored uiserts denote djfferent rebound faetors^According ^ody. As shown in FIG. I. shank 23 joSTupper wall 24 of 

to anodier aspect of the uivMUon. a novd proteoive mit^ is body 21 at a location offset laterally a subsl^tial distance 

p^vided whiA m^be used to cover the head of a club ^iom the center of the front face, nL the tight latend side 

fittedwuha cdor-«ded,^.whenmedubis notm^^^ wall 25 of the body. As is also shown in X. 1, in front 

^ J'^ ZT ^ " "^"f""^ T ^^'^'^'^ ^i^w- shLk 23 has a lower portion 23A that 

overhes ttie clubhead insert Wi* tfiis arrangement a golfer snbstantiaUy veiticaUy upwards fiom upper wall 

inay readily sdert from a pluijahty of cov«xed gotf dubs a $4 of body 21. and in4mediateandu,per portions »B and 

dub havmg a desired cdor-ooded rebound control msert by 23C resjictivdy. that angle lateraltyWarfi«m a vertical 

viewing the msert through the mitt window. center liiTthrough the ^y. 

In variations of the basic embodiment of lebound control " as may be seen best by refeoing to FIG. 3. in side 

inserts according to the present invention, the outer, ball- ^cw^ition view, lower portion 23A of shank 23 angles 

oonta^g face of anmseit may be textured, scored or f^^^ 22 of body 21. while 

grooved to Provide transverse traction against die intermediate portion 23B bends rearward to join upper 

BRIEF DESCRIFTION OF THE DRAWINGS As shown in FIGS. 1 and 3. upper porticHi 23C of shank 

vta 1 ;« iir»^ n^r^^.r. - --,^1*^ ^..K 23 has 3 circular cross section which is adapted to be 

hea^i^eSrSff^^jL'llSigK {--tably rec«Ved wijhin fte bo« o^ 

present invcntioi 35 shown). Preferably, upper cyhndncal portion 23C of 

r-rr^ ^ * • . ^ ^ ^ . shaulc 23 is of smaller diameter than the adjacent part of 

K ^ ',^n f " 2f f"^^,^"^^ per spwtive view of the club intomcdiate portion 23B of the shank, and is joined thereto 

hwdofHG.Lshowmgtheiiiannerofmstall^ ^ 23D. Shoulder 23D provides a 

seating surface for the lower annular wall surface (not 

FIG. 2B is a fragmentary exploded front perspccdve view shown) of a golf club shaft (not shown) that receives shank 

of the club head of FIG. 1, showing a modified miilti- 23. 

lamination insert As may be seen best by referring to FIG. 1. body 21 of 

FIG. 3 is a iig)it side elevation view <rf the dub head (rf putter head 20 has a flat convexly curved lower wall surface 

^* 27. As shown in FIGS. 1. 3 and 4. putter head body 21 has 

FKj. 4 is a rear elevation view the club head of FIG. 1. 45 an upper laterally disposed rectangular cross section rib 

FIG. 5 is a lower plan view of the club head of FIG. 1. portion 28 protruding downwards from upper wall surface 

FIG. 6 is a graph showing a preferred range of insert 24 of the body. Also, the rear portion of body 21 includes a 

rebound factors versus putting distance, according to the trapezoidal cross section portion 29 having an upper wall 30 

present invention. intersects rear wall 28B of rib portion 28 below upper 

no. 7 is a front elevation view of a wedge golf club head 3o surface 24. the upper waU sloping downwards and rearwards 

with a wedging insert according to the present invention. intersect rear vertical waU surface 31 of the body. As may 

na 7A is a front elevation view of a modification of die '^^S. 1 and 4. a lateral medial 

dub head shown in FIG 7 trqjezoidal portion 29 of putter head body 21 is 

FIG. 7B is a front devadon view of modification of the ^.^Z^^^Z^^^ vIT ' "'^l! 

insert shown in FIG 7 lower wall surface 33 of notch 32. which forms with 

.^.^^^l J , uu ^ rr^A. lowcrwallsurface27ofbody 21 a thin web. preferably has 

FIG. 8 IS an uppex plan view of the dub head of FIG. 7. thereon a longitudindly disposed indicator or Ladex 

FIG. 9 is an outer side devation view of the club head of 34. Index Une 34 is paraUd to and midway between 

" right and left side walls 25 and 26 <tf body 21. Thus, index 

HG. 10 is a front elevation view of a 'two wood" golf ^ line 34 signifies to a golfer the ideal spatial orientation of the 

club head with a wedging insert according lo the present dub head velodty vector in iiiq)acting a golf baU. 

invention. Refeiring now primarily to FIGS. 1 and 2A, but also to 

FIG. 11 is an upper plan view of the club head of FIG. 10, FIGS. 3-5. die constniction and fuoctioD of novd wedging 

FIG. 12 is an outer side devation view of the dub head rebound control inserts used in putter head 20 will now be 

of FIG. 10. (5 described in detail 

FIG. 13 is an ixppa perspective view of an inverted golf As shown in FIGS. 1 and 2A front face 22 of putter head 

dub provided with a head of the Qrpe shown in FIG. 1. and body 21 has formed therdn a recess 35 that has a unifoxro. 
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wedge-shaped front plan view section. Recess 35 has angled i^cferably constructed of a material that has a hardness less 

straight fi^t and left side walls 36 and 37 that penetrate than that of the remainder of club head body 21, which is 

lower wall surface 27 of club head body 21, forming a thin, typically made of cast metal or hard, dense wood to provide 

laterally elongated, rcctangulariy-shq>ed opening 43 in the a desired weight Also, insert 38 is preferably made of a 

lower wall surface. Side walls 36 and 37 angle inwards and 5 synthetic polymer material that has a characteristic or intrin- 

upwards towards upper wall surface 24 of the body, pen- sic rebound factor or coefficient of restitution that is selected 

etrating the upper wall surface and forming therein a thin, to provide particular momentum-in^Mrting characteristics to 

laterally elongated, rcctangularly-shqicd opening 46. Thus, a ball impacted by the insert. For the purposes of discussion, 

as shown in FIGS. 1 and 2A. right and left side walls 36 and rebound factor (RF) may be defined as the ratio of the height 

37 of recess 35, along with those portions of strai^t upper (h) readied by a ball bouncing off an insert to the height (H) 

wall 24 and convexly curved lower wall 27 of body 21 that the ball was dropped from onto ttic insert The coefficient of 

are pierced by fee recess. fOTm a trapezoidal figure, the base restitution (CR) of the insert is defined as being equal to the 

of which is convexly curved As may be seen best referring ratio of rebound velocity to in^cting velocity, and is equal 

to FIG. 1, side walls 36 and 37 of trapezoidally-shaped to the square root of the rebound factor, i.e., CR=V 

recess 35 arc spaced equidistant from a vertical longimdinal jcbound/Vjmpact?=>1lF=VE7ir. 

center plane passing through index line 34 in rear notch 32 15 ^^^^^^j^^^ invention, insert 38 also preferably has 

of the body. Recess 35 is adapted to receive and securely ^ Ymdne^ that is selected acceding to a golfcr^s preference 

hold a rebound control insert as wiU now be described. ^ particular 'tecr upon inq>acting a ball. In ftirthcr 

Refciring now to nG.2A, putter head 20 may be seen to accordance with the invention, inserts of a particular 

indudc a rebound coo^ol insttt 38 tiiat fil5 ^iAjb recess 35 ^^^^^ ^ ^^^^ ^^^^^ ^^^^3 

m front face n body 21 of the head, ^^shown m HG. 20 piucular desires. In an example embodi- 

2A, insert 38 is fahncated from a thm she^o polyi^^ '^^^' ^ ^^^Z^oiOing to the pie^S invention, 

material havms a uniform thickness and controlled rdxnmd Z^J^ J* , 

SLctexistics^sert38hasaplanviewshapecon^lemen- iiscrt 38 was made of solid pol^^e^^ 

tary tothatofrecess35.nius insfft38hasahori2ontaUy m the range of Shore A 70 duiomcter to Shore D 70 

disposed, slightly convexly curved lower base wall 39, and 25 du«*n"«ter. 

straight right and left walls 40 and 41 that angle inwards to To adjust for different putting distances, different inserts 

a straight, horizontally disposed ui^ edge wall 42. 38 having different rebound fact<^s were used, the rebound 

With insert 38 shaped as described above, the insert may factors preferably varying in the range of 12.5% to 50%, or 

be slid vCTtically upwards into bottom caning 43 of recess more, of the rebound factor for an ideal "live** standard, Lc., 

35, with the inner flat wall surface 44 of the insert slidably 3Q a pofecdy elastic impact in which substantially all of the 

contacting lower wall surface 45 of recess 35. Because of the energy absoit)ed by the insert in being deformed upon 

wedge or frustoconic shapes of recess 35 and insert 38. impacting a gdf l>alL is returned to ttie ball As was pointed 

sliding the insert parallel to dub head face 22 causes the out in the present inventor's previous disclosure, the present 

insert to **wedge*' within the recess, the side walls of the inventcH- has determined that for a particular insert durom- 

insert lodging in an interference fit with the adjacent recess 35 eter reading, a rebound factor of about 25 percent is deslr- 

side walls. In this position, upper edge wall 42 of insert 38 able for a medium putt Furthermore, a refund factor of 

penetrates upper opening 46 of recess 35, and lies flush with about 50% has been determined to be desirable for long 

vtpptx wall surface 24 of putter head body 21. Also in this putts, while a 12.5% rebound factor is desirable for short 

position, lower base wall 39 of insert 38 lies flush with lower putts. 

wall surface 27 of ckb head body 21. 40 The actual rebound factor of a golf ball impacted by insot 

In a preferred embodiment of putter head 20, insert 38 is 38 of course dq>ends on the coeffident of restitution of tbe 

secured to putter head body 21 by an adhesive layer 47 ball, as well as that oi the insert. Also, for a given golf ball 

between inner flat wall surface 44 of the insert and lower oo^cient of restitution, the ovoall rebound factor of a ball 

wall surface 45 ctf recess 35. In an example embodiment of impacted by insert 38 is a composite functiott (composite 

putta head 20, the adhesive layer 47 consisted of a double- 43 rebound factor, CRF), dq)ending not only upon the rebound 

sided adhesive tape strip. In this embodiment insert 38 is factor of the polymer material of whidi the insert is made, 

pressed downwards into recess 35, ccnnpressing adhesive but also upon the fliiclmess of the insert, and upon the 

layer 47 against bodi flie inner wall surface 44 of the insect properties of the dub head body or other object supporting 

and the lower wall surface 45 of the recess. Thus assembled, the insert. Thus, for a very thin insert, the overall rebound 

the wedging action of insert 38 within recess 35 also secures 50 factor depends to a larger ottent on the reixHind factor of the 

the insert within the recess. The wedging engagement of dub head body 21. Conversdy. for a veiy thidc insert, the 

insert 38 within recess 35 is e^)ecially effective m limiting ball rebound will depend to a larger extent on the rebound 

vertical upward movement of the insert parallel to front face f actcr. or coeffident of restitution characteristic of the insert 

22 at putter head body 21. This is highly desirable, since the material 

bottom wall 39 of insert 38 is most likdy to encounter Because of die relationship between the composite, over- 
upward forces in normal usage, in response to downward all ball rebound factor and the diickness of insert 38. the 
motion of the dub bead to contact die ground. thickness of a given Shore hardness insert material may be 

As shown in FIG. 2A, lower wall surface 45 of recess 35 varied to vary die ball rebound facta*. Thus, for example, the 

may optionally be provided with grooves 48 for holding thickness of insert 38 can be varied to values above and 

adhesive used to adhae insert 38 to putter head body 21. As 60 below a nominal value of Vs inch, to values of Vtdth inch« or 

is also shown in FIG. 2A. wall surface 48 of recess 35 may less to Vidth inch, or more, for example. U is important to 

be provided with one or more dimples 49 adapted to receive note that the rebound factor characteristics of the material of 

optionally provided corresponding bosses (not shown) that the insert 38. as well as the thickness of the material, may be 

protnide rearward from the rear wall of insert 38, to assist in varied over a relativdy wide range, to achieve overall ball 

locatiQg the insert at a desired location widiin the recess. 6S rebound factors that vary over a substantial range, while 

In an example embodiment of putter head 20, insert 38 using a Sh<xe hardness desired by a particular golfer. This 

has a thickness of about one-dghth (Vb) inch. Insert 38 is rebound factor range can extend to values smaller fluui those 
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of a metal, wood <x composite club head without an inseit the type specified above, in which rebouod factors may be 
38, to substantially larger values. Table 1 lists typical varied over a desired range, while iixing hanlncss as a 
rebound factors and corresponding coefficients of restitution parameter, enables a golfer to not only choose an insert 38 
that may be selected from. By way of comparison, a typical having a rebound factCH^ RF most suitable for a particular 
mttai putter might have a rebound factor of about 15%. 5 putting distance, but also to choose independently the Insert 

hardness that provides die golfer with the desired feel. 
TABLE 1 As shown in curve CI of FIG. 6. die preferred functional 

relationship between rebound factor and putting distance is 
linear. However, it is to be understood diat the precise values 
jQ of rebound factor K may vary somewhat because oi ordinary 
variations in manufacturing tolerances. Also, it may be 
desired to increase or decrease the rebound factors for 
intermediate putting distance from the values shown for the 
linear curve CI in FIG. 6. Thus, die functional relationship 
between rebound factor and putting distance may deviate 
from die linear curve CI shown in FIG. 6, either upward to 
convex curve C2 or downwards, to concave curve C3, or 
Examples of rebound factors attained by present manu- alternating upwards and downwards, as Illustrated by curve 
facturing methods Include the following existing polyure- Such variations are widiin the scope of the invention, 

thane compounds manufactured by die BaUey-Parks and achieve the desired beneficial results, as long as rebound 
Company, 184 Gilbert Avenue, Memphis, Tenn, 38106; ^ factor RF is a single-valued, increasing function of putting 
BP602-80Aat52%.BP625-85Aal59.5%,andBP9085-85A ^^<^' 

at 47%. The lower rebound factors are attainable for similar ^ descnbed above, insats 38 were fabricated from a 
haidness values as desired, unlike previous plastic materials resilient polyurethane raatcriaL Odicar resilient polymers 
used for putter faces, such as DuPOnt Hytrel, wherein the „ f'Z ^J"^^^' T''^^ ^3 ^^^^ 

rebound faaor is not readily adjustable for a paiticular " f'^'^^^^^'^i comlunation of a selcdtable Shore hard- 
jjgy^^j ^ ^ ^ ness and rebound factor. For polyurethane having a hardness 

™ ' . , J r r . . ^ in the range of Shore A70durometer to shore D70durometcr 

The particular rebound factor of an mscrt is preferably stated in the examples above, the material may be referred 
(Aosen as a function of fee putting distance to a hole, as is to as an elastomer. However characterized, I have found that 
Illustrated m FIG. 6 and discussed below. 3^ the resiUence of insert 38 aflf«ds a distinct advantage over 

Whenagolf ball is impacted by insert 38 of putter head dub head constructions employing soUd, non-resilient 
21, die ball confesses die insert a fH-e-dctermined amount ins«ts. A problem exists with solid inserts, because diflfering 
at die region of impact, die amount of compression depend- coefficients of tiieimal expansion for die insert and dub head 
ing upon the sderted rebound factw. For inserts made of materials can cause loosening of die insert, or permanent 
relatively lower resiliency materials, a larger fnroportion of 35 waipage of die insert and/or the head, if left inside a hot 
the impact energy is absc»bed by deformation of die insert automobile, for example. 

so diat a golf baU is driven a shorter distance. wiUi conse- fiG. 2B illustrates a modification of die putter head 
quent greater control of baU direction and roU, than would according to the present Invention. The modified putter head 
othwwisc be die case widi pnor ait putters. This greater 2OA in FIG. 2B utilizes a pluraUty of stadced inserts, such 
control enables a golfer to execute a smootii, continuous full 40 as inserU 38A and 38B, rather dian a single insert This 
swing in impacting die baU, widiout fear of over-driving die multi-layered, laminated insert structured, as shown in FIG. 


2B, utilizes inserts made of resilient materials having dif- 


ball. 

Depending upon die distance to the cup and die degree of fcrent duiometer hardnesses and/or different rebound fac- 

contvol and fed required to sink a putt fee golfer can tors. Staddng two or more insert landnations such as 38A 
preselect a suitable putter from a set of putters, each pro- 45 and 38B whidi have difiFcrent rebound factors and/or hard- 

vided wife an insert 38 having a different rebound factor. A nesses aUows fee overall rebound factor, and/or fee pcrcep- 

set of rebound factors for inserts 38 found suitable for most tible hardness, of fee stacked lamination to be varied over a 

applications by fee present inventor indudes values of substantiaUy larger range fean could be achieved wife a 

12.5%, 25%, 37 J% and 50% or greater. Pteferably, inserts unitary, one-piece insert. The range of variability can be 
38 wife different rebound footers are color coded, to fadli- so ftmhcr increased by varying fee ttiickncss oi one or more of 

tate quick selection of a putter provided wife an insert fee laminations used to make fee insert, as is described in 

having a desired rebound factor. furfeer detail below. 

A graph plotting suitable rebound factors for inserts 38. as in tcsu perfOTncd by fee present inventOT, outer insert 

a function of approximate putting distance, is given in FIG. 38A and inner insert 38B were made from materials having 

6. As shown in HG. 6, fee present inventor has found feat 55 different duromelcr values and/or rebound factors, and 

an insert 38 having rebound factor Kl of about 12.5% is feicknesses of Vt6 inch, '/a, and V4 inch. In a first example, a 

suitable for short putts, of fee order of 4 feet or less. '/g indi feick inner or bottom insert 38B having a high 

SimUarly, a rebound factor K2 of about 22.5% for putts of rebound factor was overlain wife a V16 inch feick upper or 

about 16 feet K3 of about 37% for putts of about 28 feet outer insert 38A having a lower rebound factor. The lami- 

and K4 of about 52% for putts of about 40 feet were found 60 nations 38A and 38B were adhered to one anofeer and to 

suitable. lower surface 45 of recess 35 in dub head body 21 wife 3M 

As indicated in FIG. 6. what appears to be a single double stick tape. Wife a high rebound factor insert 38B on 

(straight line) curve CI plotting desired rebound factors of fee bottom and a low rebound factor Insert 38A 00 top, fee 

inserts 38 as a function of putting distance, is in aauality a overall rebound factor of fee dual lamination Insert 

coalescence of three separate identical straight line plots, for 6S increased approximately 30% over fee rebound factor of a 

inserts having diree different hardnesses in fee durometer single M« inch diick insert having the same low rebound 

range of 70A to 70 D. Thus, using a polymeric material of factor as outer lamination 38A. 
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In example Z. a laminated insert 38 was made with 
laminations 38A and 38B reversed, Le., with a low rebound 
factor, inner insert 38B, and a high rebound factor outer 
insert 38A. In this case, the overall rebound factor of the 
dual lamination was less than that of a single ^is inch insert 
having the same high rebound factor as outer insert lami- 
nation 38A. 

In a third example embodiment of a dual Lamination, 
multi-layer insert, inner or bottom insert lamination 38B was 
made from a % inch tiuck polyurethane sheet having an 8SA 
durometer and a high rebound factor. The outer or top insert 
lamination 38A was made from a '/»-indi thick polyurethane 
sheet having an 85A durometer and a low rebound factor. 
With this arrangement, the overall rebound factor was 
altered to a value intermediate the intrinsic rebound factors 
of the two insert lamination materials, i.e., to a value 
somewhat larger than the low rebound facto: of outer 
lamination 38A. 

In example 4, the relative positions of the low and high 
rebound factor insert laminations 38A and 38B were 
reversed, thus positioning the hi^ rebound factca" material 
in the outer insert location. With this arrangement, the 
overall rebound UxXxx was decreased from the high rdxHuid 
factor of outer lamination 38A. 

In example 5, the low rebound factor inner insert lami- 
nation 38B of example 4 was rq)laced with a polyurethane 
material having a similar low rebound factor, but of some- 
what greater hardness. In this case, Ifae overall rebound 
factor decreased approximately 2S% from the intrinsic 
rebound factor of the outer insert 38A. In addition* (he 
perceptible hardness of the two-lamination insert upon 
impacting a golf ball increased over that experienced using 
the outer insert material alone. 

In a sixth example, a series of tests were performed in 
which the relative thicknesses of inner insert lamination 38B 
and outer insert lamination were varied to determine the 
effects of thickness ratios on alterations of overall rebound 
factor and/or perceptible hardness of outo: insert lamination 
38A by inner insert lamination 3SB. In diese tests, it was 
deteimined that if outer lamination 38A had a greater 
diickness than inner lamination 38B, for example, V4 inch 
versus Vi6 inch, the durometer and rebound factor charac- 
teristic of the inner lamination material had relatively 
smaller effects on the overall rebound factor and perceptible 
hardness of the multi-layer insert Conversely, when the 
thickness inequality was reversed, with a thinner outer insert 
lamination 38A compared to inner lamination 3SB, Vitf^inch 
versus 14-inch, for example, the overall rebound factor and 
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are typically made of metal, and have the general appearance 
of a relatively thick plate having a flat front surface or face 
for impacting a ball. The face is disposed angularly upwards 
and backwards from the horizontal lower edge of the plate, 
which is adapted to contacting the ground and referred to as 
the sole. A shank having a blind bore i<x receiving a shaft 
angles inward and rearward from one side of the plate. 
Woods have a similariy disposed ball impacting surface and 
shank, but typically have a large oval or bulbous weight- 
adding portion that protrudes rearward from the ball in^)act- 
ing front face (tf the club. 

Refecring now to FIGS. 7 througfi 9, a wedge golf club 
head 59 according to the present invention may be seen to 
include a horizontally elongated, plate-like body 51 having 
a generaUy fiat front face 52 adapted to impacting a golf ball. 
Qub head body 51 has an elongated, straight, generally 
cylindrically-shaped shank 53 that angles upwards from the 
upper edge wall 54 of the body. As may be seen best by 
refemng to FIG. 7, shank 53 also angles obliquely away 
from the lower flat edge wall or sole 57 of body 51. Shank 
53 has a concenuic blind bore 53A ad^ted to insertably 
receive a golf dub shaft (not shown). 

As shown in FIG. 9, front face 52 of club head body 51 
angles dihedrally rearward from a vertical plane intersecting 
the front edge of the horizontally disposed lower surface or 
sole 57 of the body. The purpose of this inclination is to 
provide a relatively large vertical component or 'Uoft*" to the 
trajectoiy of an impacted balL Typical inclination or loft 
angles for conventional wedge club heads range from about 
S2 degrees to 64 degrees, and any appropriate inclination 
ang^e can be chosen for dub head 51. 

As may be seen best fay referring to FIGS. 7 and 8, front 
face 52 of wedge dub head body 51 has fcHmed therein a 
recess 65 that has a uniform, wedge-shaped front plan view 
section. Recess 65 is substantially identical in structure and 
function to recess 35 of putter head 20 described above. 
Wedge golf dub head 50 also indudes a rd>ound control 
insert 68 ttiat fits within recess 65 in front face 52 of body 
51 of the bead. With the excq^oa noted bdow, rebound 
control insert 68 is substantially similar in structure and 
function to insert 38 of putter head 20 described above 
Thus, wedge golf club head 50 has elements 65 through 77 
that c<xrespond to elements 35 through 47, respectively, of 
putter head 20. Since those putter head elements were 
described in detail above, descriptions of the oonesponding 
wedge dub head dements will not be repeated here. 

Rebound control insert 68 for wedg^ dub head 50 is 
preferably made of a polymer material similar to that 


perceptible hardness were more strongly affected by the ^ previously disdosed fw putter head insert 38. Thus, the 

- - ^ ' preferred Durometer range for insert 68 used in wedge dub 

head 50 is 80A to SOD, while a prefored set of rebound 
factors is 12.S9&. 32J%. 37% and 50%. 
FIG, 7A shows a modification of the wedge dub head 50 
ss shown in FIG. 7. In the modified wedge club head 80, insert 
98 has formed in the outer flat face thereof a plurality of 
paralld, horizontally di^x>sed grooves 99. The ftinction of 
grooves 99 is to increase vertical traction between the wedge 
club head 80 and a ball impacted by insert 98, thereby 
60 in^Mrting greater spin to the driven b^ In some situations 
a golfer will choose to add a downward vertical component 
to the dub head trajectory, for the purpose of imparting back 
spin on a balL The purpose of back spin is to minimize roll 
of a ball after impacting the green, allowing a golfer to land 
55 the ball near die cup, without roUing away from the cup. 
FIG. 7B illustrates another modification of wedge club 
head 50. In that modification, wedge dub head 100 has an 


durometer and rebound factor of inner insert 38B, 

In general it was observed that the overall rebound factor 
was more strongly affected by the rd)0und factor of inner 
insert lamination 38B. than perceptible hardness by the 
hardness of inner insert lamination 38B. Thus, in example 7, 
a dual-lamination insert was made using a Vs-incfa diick 
outer insert of 90A durometer. and an inner insert lamination 
of '/a inch thickness and 70A durometer. In this example, the 
perceptible hardness of the combination decreased only 
slightly. Widi the diickness of the outer 90A durometer insert 
38A reduced to Vid inch, die effect was greater, reducing the 
percq)tible hardness by about 15%. 

FIGS. 7-9 illustrate another type of golf dub head incor- 
porating a rebound control insert acccading to the present 
invention. The dub head shown in FIGS. 7-9 bdongs to a 
major category of dubs referred to as *'irons.** the odier 
major category being referred to as **woods." Iron dub heads 
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having front face 


14 


insert 118 having front face 119 which is scuffed, 
sandblasted, or otherwise textured to increase the coefficient 
of friction between the front face and the surface of an 
impacted balL thereby providing better spin control of the 
ball. 

FIGS. 10-12 illustrate a 'Vood** golf dub head provided 
with a rebound control insert according to the present 
invention. Here ^'wood** is used to desoibe golf clubs having 
a substantially bulbous body rearward of the face of the club 
head and which are used to drive balls relatively long 
distances. The first such clubs had wooden heads, hence the 
name. Modem "woods" are often made of graphite, stainless 
steel or other mml, incrganic or con^site material. 

Referring now to FIGS. 10-12, a wood club bead 130 
according to the present invention may be seen to include a 
relatively bulbous body 131 having a generally flat front 
face 132 ad^ted to in^acting a golf bail. Body 131 of wood 
club head 130 has an elongated* straight, generally 
cylindrically-shaped shank 133 that angles iqywards from the 
iippcr convex surface 134 of Ihe body. As may be seen best 
by lefening to FIG. 10, shank 133 also angles obliquely 
away from the lower flat surface or sole 137 of body 131. 

As may be seen best by rcfcning to FIGS. 10 and 11 . front 
face 132 of wood head body 131 has formed therein a recess 
145 substantially identical in structure and function to recess 
35 of putter head 20 described above. Recess 145 wedgingly 
receives an insert 148 substantially similar in structure and 
function to insert 38 of putter head described above. 
However, the preferred rebound factors foe insert 148 used 
in wood club head 130 would typically be greater than those 
used for putters, exceeding 50%. Also, the hardness range 
for inserts 148 used in woods would also typically be 
greater, extending from SOD to SOD, for exan^le. 

FIG. 13 illustrates a protective golf dub head cover or 
mitt that is particularly well suited to use with golf clubs 35 
having color coded ins^s according to the present inven- 
tion. As shown in FIG. 13, a protective cover 150 according 
to the present invention is fitted over a putter head 20 of a 
putter A, the putter head being in an invcded position with 


2. The golf club head of claim 1 wherein said resilient 
material is further defined as having a hardness or durometer 
value (DV) selected from a plurality of values. 

3. The golf club head <rf claim 1 wherein said pre- 
determined relationship between said CRF and said intended 
target distance is further defined as being a single valued 
function of said intended target distance. 

4. The golf club head of claim 3 wherein said function is 
further defined as being quasi>linear. 

5. The golf club head of claim 4 wherein said resilient pad 
is further defined as being an insert fitted into a recess 
provided in the front face of said golf dub head. 

6. The golf dub head of daim 5 wherein said insert has 
side walls whidi cooperate with side walls of said recess to 
help maintain said insert at a fixed location within said 
recess. 

7. The golf club head of claim 6 wheieiD said insert has 
a wedge-sh^d plan view. 

8. The golf dub head of daim 1 wherein said resilient pad 
is further defined as being made frx^m a polymer. 

9. The golf club head of daim 8 wherein said polymer is 
further defined as being an elastomer. 

10. The golf club head of claim 9 wherein said elastomer 
is further defined as being polyur^hane. 

11. A golf dub head including a body having an upper 
25 wall surface, a lower sole surface and having a front face 

adiqHed to impact a golf ball, said face having formed 
therdn a recess in which is fitted a rebound control insert 
structure comprising at least a first insert made of a resilient 
material having a rebound factor (RF) selected from a first 
30 plurality of values and a diickness selected from a second 
plurality of values so as to provide in combination with said 
body a controlled composite rebound factor (CRF) for a golf 
ball impacted by said dub head, said composite rebound 
factor being related to the distance from an intended taigct 
by a pre-deteimined rdationsfaip. 

12. The golf dub head of claim 11 wherein said recess is 
further defined as extending dnou^ said upper wall surface 
of said head. 

13. The golf dub head of claim 12 wherein said recess is 
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15 


20 


a putter shaft B extending downwards into a golf bag (not 40 further defined as extending through said lower, sole surface 


shown) holding the putter, ftotective cover 150, which is 
made of a soft durable, drq>able material sudi as soft 
leather or fabric, has a hollow tubular shape similar to that 
of a tube sock, and is adapted to be pulled over a putter head 
20 and Ihe lower portion of shaft B of putter A. A general^ 45 
rectangularly-shaped, horizontal elongated transparent win- 
dow 151 made of thick transparent vinyl or other such 
matfiriat. is attached within a similarly shipped aperture 152 
formed in a side waU 153 of cover 150. Window 151 of 


of said dub head. 

14. The golf chib head of daim 13 wherein said recess is 
further defined as having angled side walls. 

15. The golf club head of daim 13 wherein said insert 
structure is further defined as having substantially the same 
plan view shape as that of said recess, whereby said recess 
may wedgingly and resiliently receive said insert structure. 

16. The golf dub head of daim 11 wherein said rebound 
control insert structure is further defined as comprising a 


protective cover 150 is so located within side wall 153 as to 50 laminated stack cf inserts induding said first insert and at 
overiy at least a portion of a color-coded rebound control 
insert 38 in the front face 22 of putter head 20, with the 
protective cover fitted over the putter head. This arrange- 
ment pcnnits a golfer to easily select a golf club provided 
widi a desired color-coded insert, from a plurality of dubs 55 
fitted with protective covers 150 and contained in a golf bag. 
What is claimed is: 

1. A golf dub head comprising a body having a front face 
and a resilient pad afSxcd to said front face of said body, said 


least one additional insert 

17. The golf dub head of claim 16 wherein each of said 
inserts is further defined as having a hardness or durometer 
value (DV) sdected from a third plurality of values. 

18. The golf dub head of claim 17 wherein each of said 
inserts of a selected RF is further defined as having a 
thickness (T) sdected from a fourtii plurality of values, 
whereby the composite rebound factor (CRF) of a ball 
impacted by the insert region of the dub head may be 


pad having an outer surface defining an intended ball impact 60 adjusted to a sdected one of CRF's fox given RF's. 


region and having a rebound factor (RF) sdected from a first 
plurality of values and a thickness selected from a second 
plurality of values so as to provide in combination with said 
body a controlled conqx>sitc rebound factor (CRF) for a golf 
ball impacted by said dub head, said composite rebound 65 
factor being related to the distance from an intended target 
by a pre-determined relationship. 


19. The golf club head of daim 18 wherein at least one of 
said inserts in said laminated stack may have any of said 
thickness, hardness or rebound factor values different from 
the corre^nding value for anotha of said inserts in said 
lamioated stack, whereby the composite rebound factor and 
percq)tible hardness of said laminated structure may be 
Independently varied. 
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20. A scries of golf clubs, each of said clubs con^srising; 25. A scries of golf clubs, each of said clubs having in the 

a. a shaft thereof at least one resilient insert forming a ball 

ILL J • I J- I u. u«^^^ A^nt fa«v> ofitK impacting region of the face of said club head, wherein each 

b. a club head including a body having a front face wim imi^-ujs 

an intended golf baU impact region, and ^ of said inserts is fonnulatcd from a material to eifcct a 

cat least one insert formed of a resilient material, said ' f^-sdeaed and rcpodudW 

insert being disposed at said impact region of said dub and the thickness of each of said inserts is selected to yield 

head and having a con^site rebound factor selected in combination with said intrinsic rebound factor a resultant 

from a first plurality of values, said composite rebound composite rebound factw (CRF) oi a ball impacted by the 

factor being determined by the intrinsic rebound factor insert region of said club, said composite rebound factor 

characteristic of the particular material of which said ^^Qg elated to the distance from an intended target by a 

insert is made, and by the diickncss of said insert in jac-dctcnnined relationship. 

combination with tiie characteristics of said body, said 26.Tlieseries of golf clubs of claim 25 further defined as 

composite rebound factor values bemg related to dif- , 7^ 7, J:^ 

ferentintended distances to a taiget by a quasi-linear "^^luduig at least one putter. 

reladottship. 27, The series of golf clubs of claim 25 further defined as 

21. The series of golf clubs of claim 20 further defined as including at least Gnt wood. 

Including at least one putter. 28. The series of golf dubs oi claim 25 further defined as 

22. The scries of golf clubs of daim 20 further defined as including at least one iron. 

induding at least one wood. 20 29. The series of claim 25 wherein said insert is further 

23. The scries of eolf clubs of claim 20 rurtneroennea as ^ . . . . . ^ . .^^r 1 1 ^ ^ 
indudiniaVlSt one iren. ddined as having a haidness or duromcterDV value sdected 

24. The series of golf dubs of claim 20 wherein said insert from a piurality of values, 
is further defined as having a hardness or duiometer value 

(DV) selected from a second plurality of values. ♦ » ♦ ♦ * 
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